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Dave Cline, Reclamation Hydrologist DT-

Exploration Road Stabilization PIan, Wildhorse Ridge
007

Summary: 0n June 15, 1986 Beaver Creek Coal Company submitted NoV
EE?fmEnt plans for road stabillzatlon for the i{lldhorse Rldge
Expforation Road. The abatement plans were reviewed in order to
determine if the drainage controls submitted by the operator are
technlcally adeguate and in compliance with the regulations. After
review of the plans it has been found that the plans as submittted
are not technically adequate. Beaver Creeek Coal Company should be
sent a deficieny letter outlining the aleas that are not technically
adequate al.ong with the enclosed supporting documentation.

Body: The road stabilization plans submltted by Beaver Creek Coal
E6T!'an y state that the road has been deslgned and constructed under
Class II standards with the exception of certain dralnage controls.
Basically, the drainage control portlon of the pl.an catls for addlng
an additional culvert along side the existing 48 lnch culvert in the
Bear Creek channel , leaving existlng 16 lnch culverts 5 & 6Ln
place, and leaving existing 24 inch cuLverts 9 & 10 in place. A11
other exlstlng culverts wiII be removed and replaced tfith water
bars. The plan was reviewed in two stages to determlne technical
adequacy. The first stage lnvolved determining if the culverts that
are proposed to be left in place are adequate to pass the design
flow and the second stage involved determining if the water bars are
designed with the correct spacing and lf the ditch between the water
bars is capable of passing the design flow.

Peak flow values for three different design storms were computed ln
the analysis of culvert adequacy. The Peak program prepared by oSM
was used to compute the peak fLow values. Information regarding the
curve number and ralnfall depth were taken from the Co-op Bear
Canyon Mine Plan. l{atershed areas, hydraullc length, and watershed
slope determinations were made using the area and llne programs
avallable at the Division. Peak flow values for the three labelled
design events for Bear Creek Canyon are:

10yr-5hr
( Farmer-Fletcher )

25y r-6h r
( rarmex-Fletcher )

10yr-24hr
{ scs Type II )



The proposal by Beaver Creek states that 8.0 feet of headwall ale
available at the site for the culverts. The capacity of two 48 lnch
culverts with 8.0 feet of headwall is t00.00 cfs. Therefore the
proposal for the two 48 inch culverts ls adequate if the l0yr-6hr
design storm is used. However, regulatlon UMC 817.16, requires that
the rater contlol system for a Class II road be designed to safely
pass the peak runofff from a l0yr-24hr precipltalon event at a
minimum. Therefore, the proposal fo! the design of the two 48 inch
culve!ts ln Bear Creek should not be approved. Further analysis
lncluded as supporting documentatLon ln thls memo show that two 60
inch culverts with a headwall of 6.0 feet above the culvert lnvert
would be capable of passlng the l0yr-24hr precipitation event runoff.

Peak floy val.ues for culverts 5&6 and 9&10 were also run uslng the
three dlfferent deslgn storms. Peak flow values for all three of
these events are included wlth the supporting documentation in this
nemo. Results of these peak flow analyses show that all. four of the
culverts proposed to be left in place are not adequate to safely
pass the deslgn flows. The best scenario ( from Beavet Creekrs
perpective ) would lequire 5.2 feet of headwaLl above the 24 inch
culvert inverts and 7.2 feet of headwall above the 56 inch culvert
lnverts. These designs are based on uslng the loyr-5hr design
event. Agaln, the regulations require the structures to safely pass
the runofff from a IOyr-24hr precipitatlon event. Therefore, the
proposal to leave culverts 5&6 and 9&I0 should not be approved.

Analysis of the proposed water bars to replace the removed cufverts
shows that the spacing of the water bars on portions of the road
exceeding l0% is not technically adequate. Approximatey ,5S of the
road is greater than lof grade. Therefore, it is recommended by
this reviewer that the deslgn spacing of 200 feet not be approved.
However, designs for correct spacing of the water bars are included
ln the supporting documentation of this memo and could be
stipulated. Designs for energy dissipators at the water bar outlets
have not been incLuded in the plans by Beaver Creek. These deslgns
could afso be stipulated by the Dlvislon if necessary. The proposed
ditch on the inslope of the road was revlewed ln order to determine
lf it is adequate to pass the design flow. A peak flow value was
computed using a curve nuber of 85 and an area equivalent to the
product of the water bar spacing times the road wldth. This peak
f l.oy value yas used in conJunctlon with the continulty equatlon and
mannningrs equatlon to determine ditch capaclty and velocity at the
design flow. The subsequent analysls showed that the ditch is more
than adequate to pass the design flow. However, a channel llning
will be required in order to prevent eroslon at the design flow. No
deslgns for a channel lining have been submltted by Beaver Creek.
If necessary the channel llning design could be stipulated by the
Divlsion.



Recommendatlons : The plans as submitted by Beaver creek coal company
a;a-nat-m;fa11y abequate in order to be apploved. A11 of the
cuiverts proposed io be'Left in place,are under designed and are not
capable oh pissing the required 10yr-24hr precipitation.event
ruhoff. Th'e proposaL for the watei bars and the connecting- lnslope
Oilcn ire not'te;hnically adequate to be approved. The designs for
ine water bars and inslobe didch eould be stipulated, however'-this
would require a complete'deslgn by the Divislon since no technlcal
desiqns have been piovided by-Beaver Creek. The Divislon could
;iih;" stiputate ci.rlverts thit are adequate to.pass-the.design flow
or stlpulaie the removal of the culverts. If the culverts are

"iiputltei to be removed, additional lnformatiom uill be requlred
frofr geaver Creek in ordir to design the channel after culvert
removal. Therefore, Beaver Creek Coal Company should be.sent a

Otifciinc' letter outlinlng the areas that are not technically
adequate ilong with the enClosed supporting documentation.

cc: wayne Hedberg
Lowell Braxton
Joe Helfrlch

7000R-22
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Fhninter pnogrer lletel 08{5-1986 Tin: ffl:58:{5

-? 
$tr,,'-rr+1p a*l o*- \s cr^\*,rq*t in "$.*" Ctra[ C*+1o+.

(m 5Efl.8: I irnh= 1000 feetl
RREfi total FERI]€IEH

f,egim I
total

50, HILESI

trRESr

SO. FEET:

S0. YflRIET

S0 lt{{rap}
S0. ICIERT

fteqion e

l.6se
l,0E-1. 131

+6f0{s,540.000
5r 116,516.ooo

ll.sla
+,47qffig.00{t

l.6Ee
lfotrI.13l

{6rfi9,640.000
5,1161516.000

ll.slE
+rg70r0Eg, ffi

tlILESr

YRRI}S

FEIIr
IEIERS:

Ilfr€S tmpl I

5.87+

l0,ss'.6g0
31,013.0fi0
9,+5e316

15.50?

5,87+

10r337.580

3lfol3.05o
5,+5e.315

t5.507

a7 br;-r\,*.l- Grr rc. ot' r.!\.+ t* u. "f. {!.*. c*.L c*^.ro*..

{tRP S0fl.Er I inrtr= P000 feet}
f,REfi total FERIFIER total

s0. ilILES:
ffflESr '

$0. FEET:

5e. YfiHIFI

Se lil{rap}
S8. EIEFT

.0,79:i
508.89+

ee, l67f +30.000

er+53,0{7.000
5,5{e

er0s,:lr{e1.000

e. {47
1,566.0e5

6fte15,060.000
7,519,563.000

17.08+
q$l7r{so.ooo

1{IlI$r
YRRI}s

FEEIr

ilEIERST

n#CS (Hpl I

3.619

6,359.5e1

l9r 108,560

Srgg+.006

9.S+

9. {93
16,707.e00

50, lal.610
l5ra76.3eo

e5.061



"Lr i\4\"rn-!- h, q* trs {"+

tre.,ff- Lr.*L.Lo^1u^ 
,

l.lT$,^*h*.-\e*!t + wJ*, J*I .\o{*-,

fhni-ten prograr llate: 08-05-19fl6 Tim: 10;3ll{6

Regior t

Region ?

f,egion 3

Fegion +

{ffi SCfl.E: I imt= 8000 feet
Line Lengths

TII.ES:

YNRDS

FEEII

ICTEfl9:

IlfifS trrpl I

e.938

3rg3g.g6li
llfg16,600
3,601.5e3

5.908

e.e38

31930.965

llr816.600
3,601.8a3

5.908

[fJfah\i.s t*^-ft
, rllgtb {+

tffi SEfl.Er I irrt= 1000 feet' 
Lim Lengths

HIIISr
YRRIE

FEET:

EIEHST

Ilfif;S trapl I

0.317

sil.87+
lf673.6ee

510.095

0,&17

e.585

+,496.740
13r490.eeo

+, lll.6lg
5.7+5

total
iltr SIfl.E] I iru{r= ?000 feet

Lim Leqths

HILES:

YfiRI}S

FEEI:

ICTEFS:

Il#f;S (rrpl I

e0l9
3,Sis.+69

I0,660.+10
3,e+9.1&l

5,330

{,51+
9,050.e09

e+, l50.6eo
7,360,751

!e,075

{tr SEfl.-E: I indr= e0il0 feet
Lim Lengths

ilIIESr
Yf,RIIS

FEET:

IIIERS:
IIfrES {rep} I

e,736

4,816. ll5
l4r44g.*O
{,{03.669

7.ee*

7.310

ler866.S0
38,5911.050

11, 76+.4e0

19.300

{if SCfl.El I irrtr= fl000 feet
Lim Lengths

IIILES:

YflRI}S

ffEfr
ICTERS:

Itfr€S {rrpl:

r.030
5' 338. t?S

tl9!t5.5{0
+rs75.507

7.llg8

10.340
18,lgg.Sgl
5{r5Si.600
[61539.930

a7.tgE

ftegion 5



hsior {trscnE" lH=fflnl*l totrl

HII.-ES:

YRftDS

FEETI

lCIEflSr

Ilfr€S (rrpl I

e.{e7
+r e71.500

lef 814.500

4908,669
5. {07

le.767
e?,+70.030

57, +10,100

eor5+5,600

3i.708

t i \\r rtda.ttrsl-.d iltrfe' 
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Pkninter pFograr

Flaninter prograr

llate: 08-0F-1986 Tirel l0ll5l0!i

Date: 0g-0fi-1986 Tirer l0r 17:31

6,
/ lJ)

/
\

(ffi S0ru: I irrt= fl000 feet
Lim Lengths

(ffi Sfl.Er I indr= 4000 feet
Litn Lergths

(ffi SIfl.E: I irr{r= E000 feet
Line Leqths

Region + (ltr SCfl.El I irrtr= 4000 feet
Lim Lengths

ltII.TS:

YflRI}s

FEEf:

lEIEfifir
ItfrfS (rapl;

1.369

e, +08.73:l

7rffi.el8
e,eoe.++{

3,613

1.369

erl0g.7st
7rE6.glB
ere0e.4++

3.513

tt #r^.^\,*!^*\ ut'

' 7,re6 tf,*

f,egion e

fiegiut 3

ltltES:
Ynffr6

FEET:

IEIEf,S:
$$CS trapl I

0.e87
50+,e71

l,sle,8E
+61.003

0.7E5

l.6s
a,9l3.olo
8,739,099
e,t63.5?6

{.370

iltt"ES:

YffRI}S

FEET:

EIEffi:
IlfrfE {rapl r

l.106
1,9+7,e+0

518+1,7+l

If780.+n
e.ggl

?,,762

+rg6o.e5o

l+r580.?o
+r+++.003

7. ffo

total

ttILISr
YRRIE

FEETI

EIEffiir
Ilfr€S trapl:

l.ryl
3,091.689
9r e75.066

er8e6.90e

+.639

+.510

7,Sil,9+7
93,8Si.84o
7,470.906

ll.Hg

total
iltr SCfl..E: t irrt= 8000 feet

Lim Lengths

IIILES:
YfiilE
FEEf:

I€IEHS:

l.8g+
3,e08.377
9f6eB. l3e
e,93+.51e

5.34e

ll, 16l.3a0
1lr4&1.970
l0,effi.teo

f,egion 5



,*r* ,' . (ffi SH.E: I irrtr= mm f*tl
Lim Lengths totel

tILEST

YRRIIS

FEET;

EIEFS:
$tl€S {rap} r

l.+lg
ef +s.g3e
1490,796
ere&I.0&l

3,7{5

7.760

13,6,58.e60

+0,97{.770
le, {99.500

80, +s7

Region ? (ffi SCfl.El I irrrtr= 8000 feet
Lim Lengths

ilI[.E$r
YRNDS

FEEfr

EIEf,S:
ItfifS (rapl:

0,3e
566,607

tf 69lt,8ee

510.000

0.850

g.oge

l+r4{.960
{e,67+. Sto
Iq006.500

el.3il7

t^ro\ r rr\*-!, ,\*t*

= itbr)(3s,.r,ru)

63,i*e

#-%|*#

T( 
= 

r, tb7 ) i"o)



Fi\J.h*o t\-.L* [)';-+
fu^[,,\.-h [.€-6t5

Flaninter progril llater 08-08-tgg6 Tire: ll:*lr*l
-n' L "-r{+ f* e*\v*,\o nJ-ro) #( I etr i-+--r

Ft
tagion L I tm SCfl,E; I irE*r= 8000 feetl

total

S0. ilII.ESr 0.e36 0.e36
ffif,ESr 150.761 t50.761
S0. FEEft frSI,168.000 q567,l6&000
50. YflfillSr 7t9,6ffi.300 7e9,fiffi.300
$ Il{{rap} 1.6{e 1.64e
SE IEIER: 610,1ff1.900 610,109,900

,-*a A* o;I*a.rr- fif ea \*
hgion 2 (m SIfl.E: I inct= 8000 feet]

RffiR total

PERIffiTER totrl

lIILES:

YRff}s

FEET:

lEIEftSr

Il#IfrS (rapl r

e.001

3f 5ee.s7
l0r5G6. Ho
3rm.5{0

5.e83

9.001
q54e.307

l0rs6.9e0
qm.6{0

5.e93

total

i
\\,rcc^tutr\r .f-+ 6

FERII,ETER

50. ilIIJS:
ffif,ES:

Sfi. FEETr

SO. Yf,flI}S:

S0 liltrrpl
SO. ICIER:

0.6++

+ll.98s
l7r9+5,860.000
1,993,98{.000

{.+86
1r567,ee5.000

0.879
se.7+e

e4,513,030.000

e,7e3f669.000
6. la8

e, er|f 3si,000

IIILES:

YRRIIS

FEETI

IEIERS:

ItfilfrS (rapl;

3.03+
5,&19.996

Iq019,590
+,99e.563

9.010

5,osi
afEEe.eoe

eft586.610
I, l03.eoe

13.e93



f/i\-\[;r *e- R.I.s F'.+f
T+.air*#- \o q-*^\.r.* \, 4 + lC:
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Plrni=ter Frogru llater 08-08-1986 Timl ll:36:lt

tegion I

Region 3

tIIESr
Yf,RIIs

FEEIr

lflEflSr
IlfrfrS (Hpl r

0.6si
I, ll8.135
SrSi+.406
1,0?e373

1.677

0.6si
lf llg.lsi
3,35{.{05
lf0eE 373

1.Eil

{lSP SCfl.E: I irrt= 8000 feet
Line Lengths

h -* [, nt.n-\t.s,. 
(, o *1"t'

ir 3r.l, q Q+

Region ? tffi SCfl.E: I im*r= ?400 feet
Lim Lengths

ilIIESr
TRruH

FEFT:

IEIERST

ItfrfrS {rapl:

0.50+

885.697

ef650.0m
810.756

1,330

L lffl
ar0o+.933

6,0l{. +97

tr$& teg
3.007

totrl
(ffi S[fl.Er I irrt= ?000 feet

Lirc Lengths

Hegim + (H SCfl.El I irrt= 3000 feet
Liru Lengths

llIIESr
YRRI}S

FEEI:

EIEffi:
II*}ES (rapl r

0.587
1,03e.398

31 097, 19+

9+3.979

1.5+9

1,7e6

3, tril. e31

I, lll.69l
er777,108

+. s6

totrl

III.IS:
YRRDS

FEETI

ItlEfl$r
It#llES {rap} I

.t, l'. 1

r t. \ \) i

't-lc i4'e .'i-*"{ c i

0.5H
I, el7,979
3,653.939
lr 113.656

l-geT

e.+18

+, eff. elo
ler765.630
31890.7I+

5.383

,ile- --
h i_._

-e€F

A

f6, Ea:, / 6s\

5 l,i 1o
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Flanimter prugril llate: 08-0:i'1986 Tin: 11140116

Region t lffi SEfl.Er I irrt= 8000 feet
Line Lengths

HII.ES:

YRRIE

FEEf:

EIERST

IISIES {rrp}:

1.07e

1,807.108

5f651.3t5
lr7e5.4Si

e.8ill

1,07e

1,007, lo5
5,661.315
1,7e5.{8[i

E. &ll

total

t" 
=f 

i.

l.sls-

j

I\
\

I

Inl'h y J., *,,, \-'c
I

rr 66

Fegion ?

f,egion 3

Regiur +

ilILESr

YRH}S

FEET:

ETEffiI
IlflfiS (Hpl:

0.683

Ifeoe.9+l
31508.8€t
lrffl9.gl5

l.g0{

1.756

31090.0{6

1e70.137
e,8e5.400

1.635

total

{tSF SEfl.Er I irrt= ?000 feet
Line Lengths

ilm SCtrE: I irrdt= t000 fet
Lim Lengths

ril."ES:

YRRI}S

FEfr
lEtEflSr
ItfrfrS {rap} r

l.+08
er+77.51+

7,+3e,543

e,e65.3e8
3.715

3.163

51557.S0
1ft70e.680
q090.7e9

s.sil

totel
(m SCfl.E: I irrt= 8000 feet

Lim Lengths

HIr."ES:

YRHDS

FEEf:
IEIERST

II#SS trapl r

l.3ll7
er+58,F01

?r375,80+

ere*9.036
3.688

{.5G0
q0e6.16l

e+roIs. +s
7,338,76+

te.03lI

total
iltr SCfl.E: I irrt= ?000 feet

Line Lengths

!II|.IS;
YfiRIIS

FEETI

flERSr
IIUIS {rep} r

l.+13
ef{87.72+
7r163. l7l
are?+.653

3.?3e

5,974

10,513.890

3lr5{1.650
9f613.{e7

15.7?l

Region 5
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lH=rilllr:* I total

ilILE5:
YftRIS

FEEII

EIERS;
IifrfrS tHpl:

0.3tP
566.+Sl

1r6911.349

517.936

0.850

6.ff6
llrm.3{o
33r2+1,010

l0r 131.350

15.6el

ht-
R- J+
(t \ *
't3 t*J \.; ?- Fbo)

tt r t QLrEt$ar.,)
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